This study demonstrates relative age effects on mental health for emotional difficulties and peer problems, which are not moderated by gender or deprivation, but which appear to undermine other aspects of functioning. Although relative age effects are small, from the perspective of multiple risks, they merit consideration as a contributing factor in the development of internalizing symptoms.
Some children in a school year group are older than their classmates and some younger. This is the result of the use of calendar month cutoffs for the selection of cohorts into a year group. For instance, September 1st is used as the cutoff for school entry in England, meaning that those born in late August will be nearly one year younger than many of their classmates born in September, the previous year. The term relative age effects (RAEs) is one of several used to describe the bias that disadvantages the youngest children in a given cohort. Although the effects of relative age on learning and school performance have been extensively researched [1e3] , with evidence indicating that younger children are more at risk of poorer grades and of being identified as having special educational needs such as learning disorders [4, 5] , much less RAE research has addressed mental health outcomes.
Only five investigations have focused on RAEs in mental healtherelated outcomes. An early study valuating the impact of relative age on youth suicide, found that younger Canadian students within the cohort were more likely to have committed suicide during adolescence [6] . A second investigation examined referral to psychological services in Northern Ireland, with results showing that younger children within the cohort were overrepresented in referrals to psychological services [7] . Two studies in British children aged 5e15 years [8] and 3e13 years [9] researched the impact of relative age on the Strengths and Difficulties Questionnaire (SDQ) total difficulties score observing that younger children within cohorts had more difficulties overall. Their analyses also indicate that the negative impact of relative age decreases with age [9] . Finally, Lien et al. [10] documented RAEs on specific domains of mental health at the end of secondary schooling (aged 15e16 years) in a Norwegian sample and they found younger children manifesting fewer emotional difficulties and greater peer problems. Consideration of moderating effects of gender revealed, however, that younger girls had fewer depressive symptoms than their older classmates, whereas younger boys had more peer problems [10] . No effects were observed for externalizing symptoms, hyperactivity, and prosocial behavior, highlighting the relevance of investigating whether relative age is associated with specific types of psychopathology symptoms [10] .
A focus on the moderating role of genderdand also deprivationdin the Lien et al. work builds on such a focus in prior RAE research on academic outcomes [11e13], some of which highlights RAEs in educational outcomes moderated by both gender (e.g., RAEs larger in boys [10] ) and deprivation (e.g., RAEs larger in higher socioeconomic status [SES] [10] ). Although the effect of gender and deprivation on mental health is well documented [14] , it remains unclear whether these factors moderate RAEs in the case of mental health. Thus, the research reported herein investigates the moderating effects of gender and deprivation on mental healtherelated RAEs in early adolescence.
Cognitive and mental health RAEs indicate that the negative effect of being relatively younger within cohort decreases as children get older [9, 15] . Therefore, even within the narrow age range examined in this report, we assess RAEs separately in two consecutive cohorts to assess whether they attenuate with age.
Studying mental healtherelated RAEs is important because mental health difficulties can impact on many areas of life. Lien et al. [10] highlighted the importance of considering downstream or knock-on effects of mental health RAEs on aspects of childhood and adolescent functioning, such as home life, classroom behavior, and friendships. Such potential derivative effects of mental healtherelated RAEs are thus also a focus of the research reported herein.
Thus, the current research evaluates RAEs on five domains of childhood mental health (hyperactivity, conduct, emotional and peer problems, as well as prosocial behavior) and on the selfreported impact of these mental health difficulties on functioning in a large school-based sample of 11e13 years old secondary school students in England. In addition, gender and deprivation are examined as potential moderators, and RAEs are investigated separately by cohort. Based on the work already cited, it was predicted that younger adolescents in a cohort would experience greater total difficulties than other children, although no specific predictions were advanced with regard to specific problem areas given the limited existing literature on RAEs and specific types of difficulties.
Method

Participants
Students from Year 7 (aged 11e12 years) and Year 8 (aged 12e13 years) in the English school system completed questionnaires as part of a wider study of mental health in schools [16] . A total of 23,477 (73% response rate) students from 210 secondary schools participated in the wider study. Nonparticipation was mainly because of absenteeism followed by nonconsent (w1%). A small proportion (.4%, n ¼ 93) of students were excluded from the current report, as they were outliers in terms of year or month of birth and the year group of their school (born a year or two earlier or later than the rest of their cohort). A further five individuals were excluded because they did not complete sufficient items in the measures used in this research.
The [17] . Relative to the country [16] , the analysis sample had higher proportions of ethnic minorities (24% vs. 18%) and individuals eligible for free school meals (19% vs. 13%).
Procedure
Computer-based surveys were completed by pupils within the normal school day. All students in a particular year group (Year 7 or 8) in the school were eligible to participate. Information was sent to parents before data collection giving parents the opportunity to opt their child out from participating in the study. In addition, participants had the research explained to them (in writing and orally) and were afforded the opportunity to decline participation. Student demographic information was obtained from linking records to the National Pupil Database, which is a nationally held data set with school-related data on all pupils in England. The institutional research ethics committee of University College London reviewed the study and approved the data collection.
Measures
Relative age. Information about the month and year of birth for all participants was available via school records through the national pupil database. Based on their month and year of birth, they were divided into three relative age groupings, following the strategy of evaluating RAEs used by others [8, 10] as follows: (1) Mental health. The SDQ [18] is used here as a measure of mental health and related difficulties (e.g., peer problems). This measure was selected as it is widely used in research on young people and affords comparisons with previous RAE studies that relied on this measure [8, 10] . The SDQ is a 25-item self-report measure consisting of the following five 5-item subscales: hyperactivity, emotional symptoms, conduct problems, peer problems, and prosocial behavior. In the current sample, alpha estimates were hyperactivity, .73; emotional symptoms, .72; conduct problems, .66; peer problems, .61; and prosocial behavior, .69, indicating that some of the scales have poor internal consistency, which is not an uncommon finding with this measure [19] . The four difficulty scales (emotional, peer, conduct, and hyperactivity) are summed to create a total difficulties score. The scales have threshold scores to indicate clinical levels of problems (scoring and threshold details are available on http://www.sdqinfo.org).
Impact. The impact supplement of the SDQ assesses whether mental health problems affect other areas of the young person's functioning. The supplement starts with the question "Overall, do you think that you have difficulties in one or more of the following areas: emotions, concentration, behavior, or being able to get on with other people?" And in the case of an affirmative response, participants answer five items (one concerning distress and four concerning impact on home life, friendships, classroom learning, and leisure activities) which are summed to create a total impact score. A negative response to the initial item about presence versus absence of difficulties results in a total impact score of zero. In the current sample, 187 participants (.8% of total sample) did not complete the items of the impact supplement.
Gender and socioeconomic status. Gender was recorded and coded as 0 ¼ male and 1 ¼ female. As in other school-based research [17] , socioeconomic deprivation was coded in terms of eligibility for free school meals (0 ¼ not eligible for FSM and 1 ¼ eligible).
Analytic approach
First, descriptive analysis presents demographic data across the three relative age groups, and preliminary analysis to examine group differences in sociodemographic characteristics is carried out. Mean scores and proportions above the clinical threshold are presented for each of the mental health subdomains, total difficulties, and impact for each relative age grouping. To examine the contribution of relative age as a predictor of mental health difficulties, hierarchical multiple regression models were constructed to examine these effects across all outcomes (the mental health subscales, total difficulties score, and impact score). In each model, gender and SES (and their interaction) were included in the first step of analysis, followed by relative age in the second step (dummy coded with the oldest third as the reference category). In the third and final step, the interactions between gender and relative age and SES and relative age were included to investigate possible moderation effects. In addition, whenever significant RAEs were detected, secondary analyses were conducted separately by year group (Year 7 or 8) to illuminate any effect of age in moderating RAE effects.
Results
Descriptive statistics for the study variables are included in Table 1 . Evaluation of group differences on key sociodemographic characteristics of interest in this study revealed no significant differences in gender proportions (c 2 (2) ¼ 1.43, p ¼ .49) and deprivation (proportion eligible for FSM, c
Results of the hierarchical linear regressions, presented in Table 2 , revealed significant main effects of gender and Analyses conducted separately in the two year groups to illuminate any age-moderated RAE effects are presented in Table 3 . Results indicate that RAEs are more prominent in the younger group, aged 11e12 years, than in the cohort aged 12e13 years. The difference is especially striking for emotional symptoms where RAEs are entirely absent in the older cohort.
Discussion
Mental health difficulties are highly prevalent in young people. Understanding risk and protective factors associated with developing symptoms is of practical importance [20] . Thus, the present study aimed to determine if being younger within school cohorts adversely affected subdomains of mental health in early adolescence, a previously unexplored research question. Toward this end, we took advantage of a large school-based data set of children aged 11e13 years in 210 secondary schools in England.
The RAE results on SDQ total difficulties are in line with previous findings [8, 9] , who reported that total difficulties are highest in the youngest third of students in a cohort. However, when it came to considering particular types of problems in the current inquiry, the mental health disadvantage evident in younger children only emerged in the case of emotional symptoms and peer problems and not for conduct problems, hyperactivity, or prosocial behavior. Apparently, then, relative age only played a role in children's affect, thereby resulting in higher risk of internalizing symptoms, which includes 
Step symptoms of anxiety and depression. This impact of relative age could have longer-term consequences as symptoms in childhood and adolescence are a precursor for adult depression and psychopathology [21] .
It is important to note that the detected RAEs proved to be small effects in terms of effect size, although at the population level still confer significant risk. The relevance is made clearer when we observe the proportions of young people with clinical levels of problems based on relative age groupingsdbased on the clinical threshold scores of the scales, there is a 1.2% difference between youngest and oldest students (12.2% vs. 11%) for emotional problems and a 4% (19.8% vs. 15.8%) for peer problems. The discrepancy is even more marked when considering only the younger cohort in the study, where a 2.2%, 4.7%, and 3.5% difference in clinical cases between the youngest third and oldest third is observed for, respectively, emotional symptoms, peer problems, and impact. The results support suggestions that youngest members of the cohort might have more difficulty being accepted by their peers [10] , which is consistent with evidence indicating that they are much more likely to be bullied than other children [9] . Conceivably, difficulties in reading, communication and attainment that are experienced by younger students, especially in the earlier years in school, might have an adverse impact on their socialization within their peer group [22, 23] .
Analysis examining the potential role of gender and deprivation on RAEs failed to provide any evidence of moderation of RAEs by these factors, although as expected, greater deprivation predicted more difficulties across all outcomes. The null moderational results suggest that the effects of relative age are distinct from gendered expressions of psychopathology and that relative age is an independent risk factor in predicting more internalizing symptoms and peer problems for younger children within cohorts. These nongender-related results are notably different from those from the Norwegian study of 15-to 16-yearolds, which only found a significant negative effect of relative age on peer problems in the case of males [10] . Recall, too, Lien et al. [10] finding that only females showed RAEs for emotional symptomseand then in a direction opposite to that predicted and documented herein (i.e., oldest females had more emotional symptoms than youngest females). The differences in results across these two studies could either be accounted for by the different age groups explored (11e13 years vs. 15e16 years) or be indicative of cross-country differences in practice, whereby relative age mental health risks are more pronounced in England than Norway. If the former were the case, as children move into adolescence and both neurological and biological correlates become more gendered [24] , gender-moderated RAEs as observed by Lien et al. could emerge in middle adolescence.
In terms of cohort differences, within the two consecutive cohorts that the present study covers, we observe that RAEs are stronger in the younger cohort aged 11e12 years. This is in line with findings on attainment that suggest the strength of RAEs decrease with age [25] . Developmentally this is not a surprising finding, as at younger ages the developmental differences that a year confers are more marked when compared with during adolescence. This may help to explain the results of Lien et al. [10] , who discerned virtually no RAEs for mental health among 15-to 16-year-olds. It can also be expected from the findings of our and Lien et al. that RAEs might be more marked for internalizing symptoms in even younger children than those included in these two studies. Even if this proves to be the case, it is possible that such age-related RAEs could be a function, to some extent, of developmental differences in symptoms.
The results on impact provide fresh insight into the possible mechanisms involved in the relative age disadvantage in a diverse range of domains. So far, because of the bulk of research on RAEs in the school context having focused on educational attainment and learning outcomes [1] , explanations regarding such effects have tended to focus on ability grouping and special needs [26] . Although the ability-grouping explanation has received some empirical support recently for learning outcomes [26] , it is not clear how it could account for RAEs in the case of mental health and well-being. The current findings that those younger in cohorts report higher impact of their difficulties in functioning at home, in the classroom, and with peers suggest that their ability to cope with their mental health difficulties is lower than that of their older peers. This seems possibly a function of less well developed coping mechanisms resulting from having experienced higher stress through childhoodda possible focus of future inquiry.
The results from the present study suggest many different mechanisms might be leading to RAEs in mental health. One is that problems with peers because of poorer cognitive and social skills in early school years might lead to developing emotional symptoms that impact on relationships in the classroom and home [27] . It is also conceivable that self-esteem plays a role in a self-perpetuating cycle, and research demonstrates that relative younger age adversely affects self-esteem [28] . Consider in this regard the possibility that relatively younger children feel less skilled than relatively older ones and that this undermines their self-esteem, which then makes them feel even less capable, with this negative feedback continuing over time. Alternatively, or additionally, it may be that relatively older children feel more skilled than their younger classmates and this leads them to experience enhanced self-esteem, which becomes part of a similar, even if opposite, self-perpetuating cycle. Longitudinal investigations are necessary to uncover the timeline and sequence of processes involved in developing mental healtherelated RAEs. There is the possibility that negative consequences beget more negative consequences which leads to a self-perpetuating cycle resulting in lifelong disadvantage [29] . Not inconsistent with this view is evidence that the relative age disadvantage remains evident in postcompulsory education and unemployment in adulthood [30] .
Study strengths and limitations
The present study used a large community-based sample and a widely used measure of mental health. Although we found that more of the youngest children within cohorts scored above clinical threshold than older children, the present study was not positioned to determine how this translates into higher risk of diagnosis or need of specialist mental health treatment. However, there is evidence that the SDQ is a fairly reliable public health indicator of clinical need [31] , and existing research indicates that disproportionately more of the youngest children in a school cohort are likely to be receiving psychology services and intervention [7] and special educational needs assessment [12, 32] .
The present study is also limited by the measures used, the cross-sectional design, and the narrow age range that were the focus of inquiry. Further research would benefit from exploring RAEs in mental health, especially internalizing symptoms and disorders, at different developmental stages to ascertain the effects of being younger in a cohort through childhood and adolescence. Investigating a wider range of moderators such as family factors and parenting might help understand those children at higher risk of experiencing RAEs. In addition, investigation of RAEs on symptom development in longitudinal data will help illuminate the significance of RAEs as a risk factor for developing mental disorders.
Another limitation of the present study is the use of school yearebased cutoffs, which although pertain to all children within schools are not specific to mental health development (whereas RAEs in school attainment are linked with school cutoff dates and sporting achievement to sport cutoff dates). It is possible that setting-specific cutoffs such as for sport teams, might affect the mental health of children involved in these activities, which future research might investigate.
Implications and future directions
Suggested strategies or interventions to prevent or minimize RAEs have mainly been based on effects found for academic attainment and take one of two broad forms as follows: (1) adaptations to the school admission process and system overhauls (e.g., staggered school starting dates, children starting school on a particular birthday irrespective of the school year and month of birth based in-school grouping) and (2) interventions to increase support to reduce or prevent the disadvantage faced by younger individuals in any given cohort (e.g., use of age-standardized tests, increased RAE awareness among teachers and educational psychologists, monitoring referral rates to psychiatric units etc.) [33, 34] . There is limited evidence to suggest any of these strategies are effective. Clearly, understanding the domains in which RAEs operate, extent of the impact, and mechanisms underlying RAEs is required to inform the development of interventions and strategies [34] . In regards to mental health difficulties this study begins to provide evidence that only certain domains of mental ill health are affected for younger individuals in cohorts. Further research is necessary in this area to help understand the developmental patterns of RAEs and the mechanisms involved for internalizing and peer problems. Longitudinal data analysis and investigation of potential mediators will be a useful next step to unpack mental healtherelated RAEs in childhood and adolescence and their later life impacts.
The results of the present study highlight the small yet relevant role that relative age within cohorts might play in the development of young people's internalizing symptoms and peer relationships. This is pertinent given for mental health multiple risk factors can have greater effect cumulatively, hence, even if effects of being younger in cohorts are small, they should be taken into account when considering who is most at risk. The findings support its inclusion as a relevant risk factor more widely in studies of development of psychopathology and school-based mental health intervention research.
